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A CRITIQUE ON THE PRESCRIBING 


OF TINTED LENSES 
Earl J. Dean, Opt. D., F.A.A.O. 


Bloomsberg, Pennsylvania 


This paper, by an optometric practioner of high standing in Pennsylvania, was 


presented to the American Academy of Optometry as his fellowship thesis. 


While 


the editor does not agree with Dr. Dean in all of his conclusions the paper shows 
much of merit and it is this type of original research that will open to optometry the 


true fields of service to mankind. 


We wish to say at the outset, that in 
certain portions of this paper we are 
compelled to plead guilty to the charge 
of presenting proois of the obvious. 
In these days of a more exact opto- 
metry and general scientific enlighten- 
ment the more intelligent class of our 
patients can be no longer satisfied 
with vague explanations and excuses 
for our shortcomings. We feel, there- 
fore, that if a re-threshing of a few 
facts will refresh our memories and 
promote discussion we are justified in 
our reference to the obvious. 

In presenting this paper before the 
American Academy of Optometry we 
feel that we are addressing an assem- 
bly of men of much wider experience 


and more acute optometrical insight 


than ours. However, if by reviewing 
and presenting the obvious for com- 
parison with some interesting points 
that have arisen-in our practice, and 
the results of some limited experi- 
ments, we can provoke discussion and 
a relation of similar experiences on 
your part, together with your ques- 
tions and answers, we feel that it will 
be of benefit to all. 


In the past five years much valuable 
work has been done to educate the 
public to a proper appreciation of the 
value of Optometry. Despite the re- 
markable advances along that line we 
are still obliged to shoulder a too 
large amount of public distrust and 
dissatisfaction. 


Unless we become keenly conscious 
of the value of a clear conception of 
the present and future problems of 
Optometry, the public will be, more 
and more, wrongly influenced by our 
present day shortcoméngs and no 
amount of educational propaganda 
will offset the evil results of our in- 
difference. There is no contesting the 


value of the advances made and no in- 
telligent practitioner will argue against 
such ideals. 


That there has been a marked in- 
crease in the number of colored or tint- 
ed lenses prescribed in the past few 
years is a well known fact—such lenses 
being prescribed with the idea of pre- 
venting certain harmful (?) light rays 
from entering the eye. We believe it 
has been greatly over-done and it is 
indeed difficult for us to understand 
the cerebrations of the many practi- 
tioners, who, without thought of the 
future, indiscriminately prescribe this 
or that kind, shade or tint of lens, often 
for no other reason than because it is 
highly recommended by the manufac- 
turer or, worse, because the patient 
“thinks” he needs it and asks for some- 
thing to reduce the intensity of the 
light. Without doubt much of the re- 
lief and benefit accredited to the var- 
ious tinted lenses is due to the artful 
suggestions of the one prescribing 
them. 

Too many tinted lenses are accepted 
as “all right” simply because they bear 
the name of some widely known con- 
cern. Far too many practitioners are 
mislead into accepting laboratory tests 
and reports on the absorptive quali- 
ties of the various tinted lenses as pos- 
itive proof of their value. Practically 
all such reports are of a more or less 
academic nature and without thought 
or reference to the many problems con- 
fronting the doctor who practices op- 
tometry. Many theories and suggest- 
ed procedures evolved in the labora- 
tory fail in practical application. 

We should not permit the labora- 
tory worker to dominate the field and, 
furthermore, we should. not accept this 
or that as being good until we have in- 
terpreted the results of practical appli- 
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cation with all the data judged by 
sound. common sense and accurate rea- 
soning and observation. We invite 
your attention to the fact that it is as 
hard to reason accurately as it is to ob- 
serve accurately. Too many of our 
difficult problems are easy ones un- 
solved by “mental laziness.” 

From time to time we are offered, 
and urged to use, certain tinted lenses 
reputed to possess particular merits, 
suggested as the result of more or less 
careful laboratory tests. It would be 
absurd to infer that we in any way 
minimize the value of laboratory tests 
and special study. Such inierence 
would be far from the truth. We do, 


however, firmly believe that it is, if we’ 


may use that much abused term, 
the “average practitioner” who should 
affirm or refute the value of such len- 
ses. 


We should not use tinted lenses of 
questionable merit and, above all, use 
those of accepted worth ignorantly. 

That certain kinds of colored or tint- 
ed lenses are necessary and proper 
when the eyes are exposed to the ac- 
tion of intense heat and light rays, 
such as occurs in the tropics, in the 
strong light of high altitudes and 
snow, in the laboratory, glass blowing, 
oxy-acetylene welding etc., and in var- 
ious pathological conditions is an es- 
tablished fact. 


In our experiences with tinted len- 
ses in pathological cases Noviol glass 
in the “A” and “B” shades apparently 
gives the best results. 
sion was reached after carefully check- 
ing up a series of one hundred cases 
where tinted lenses were used, a re- 
port of the results being published in 
the January 1923 issue of Archives of 
Optometry. 


It has long been suspected and, al- 
though not proven, frequently pointed 
out that the ultra-violet rays in our 
modern illuminants are injurious to the 
healthy eye, this despite the fact that 
while we know that 4ll light rays 
penetrate the human body we also 
know that the violet rays possess this 
power to a lesser degree than the heat 
rays. 


Burge and Neil (1) conducted a ser- 
ies of experiments to determine wheth- 
er opacity of the lens or cataract could 
be produced in excised pig and ox len- 
ses by radiant energy. Their conclu- 


This conclu-. 


sions were that, “cataract or opacity of 
the excised lens can not be produced 
by means of radiant energy from the 
infra-red, the visible, or the ultra-vio- 
let regions of the spectrum, under con- 
ditions much more extreme than any 
to which the human eye is ever sub- 
jected, provided the heat effect be ex- 
cluded. 


Verhoeff and Bell (2) in their re- 
marks on the effects of various color 
rays on the eye claim that the lens in 
the normal eye completely protects the 
retina from any injurious rays that can 
penetrate the cornea and vitreous and 
that the cornea and vitreous adequate- 
ly protect from injury the retinae of 
aphakic eyes from any exposure pos- 
sible under ordinary conditions of life. 
They regard glass-blowers cataract, so 
often charged to specific radiation, ul- 
tra-violet or other, as due to over-heat- 
ing the eye as a whole with conse- 
quent disturbed nutrition of the lens. 


Cravath (3) says, “No trouble need 
be feared from the effects of ultra- 
violet light upon the eyes with any of 
the common illuminants now in use. 
The amount of ultra-violet light ob- 
tainable from commercial illuminants is 
so small compared with that to which 
the eye is subjected constantly in day- 
light that it can be left out of account.” 


Consider the natural protection from 
excessive light afforded the eyes by 
their location, shape of the orbit, ac- 
tion of the lids and eyebrows etc. With 
the head in a natural upright position 
the eyebrow of the average person will 
shade the eye from light coming from 
above at an angle of about 25 degrees 
from the vertical. Slight inclination 
of the head will increase this figure. 


We say that the retina “adapts” it- 
self to extremes of light. Consider 
the highly developed pupillary mechan- 
ism for automatically regulating the 
amount of light admitted under the 
many variations of light intensity to 
which the eye is exposed, thereby mak- 
ing easier the retinal adaption. 


Your attention is directed to the fol- 
lowing figures taken from the table pre- 
pared by the Committee on Glare of 
the Illuminating Engineering Society 
giving the brightness of various 
sources of light. The figures given for 
the approximate brightness of intrin- 
sic brilliancy of various primary and 
secondary light sources are in milli- 
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lamberts—one candle power per square 
inch equals 486.7 millilamberts. 


Light Source Millilamberts 


Sun at zenith (rough equiv- 

alent values, taking ac- 

count of absorption)... .292,020,000 
Sun at 30° elevation (rough 

equivalent values, taking 

account of absorption) . . 243,500,000 
Sun at horizon (rough 

equivalent values, taking 


account of absorption). . 973,000 
Sky—light clouds ........ 2,075 
Sky—clouds predominating 1,684 
Sky—cloudless, either clear 

blue or hazy........... 1,046 
Sky—cloudy, storm near or 

“Artificial Sources” 
Crater, carbon arc........ 40,800,000 
Flaming arc, clear globe... 2,435,000 
Calcium light, clear globe.. 2,435,000 
Gas filled tungsten electric ’ 

lamp filament ......... 1,400,000 
Incandescent electric tung- 

sten, 1.25 watts per 

Welsbach Mantle ......... 15,080 
Kerosene Flame (maxi- 

25 Watt Frosted Tungsten 

Lamp—*‘Side” ....... 2,920 


Striking an average from the figures 
given with sun and sky as a light 
source we have an average brightness 
of 76,642,600 millilamberts as against 
40,800,000—almost double that of the 
highest figure given in the artificial 
sources to the crater of a carbon arc 
and over sixty times greater than the 
gas filled Tungsten electric lamp fila- 
ment. 

Much has been said and written 
about tinted lenses affording relief to 
sensitive retinae supposedly the result 
of higher powered lights, higher ten- 
sion in general and the greater expen- 
ditures of nervous energy incident to 
a rapidly advancing civilization. We 
believe that if a like amount of energy 
were expended in the study of the 
lighting of buildings, both natural and 
artificial, as a means of preventing ret- 
inal hyper-sensitiveness, fewer practi- 
tioners would be looking to tinted len- 
ses to afford that relief and the eternal 
question of which tint?, and why?, 
would be less annoying. 

Ives says, “Good artificial lighting is 
not a question of the kind of illumin- 
ant but how the illuminant is used. 


Oil, gas, and electricity can each be 
used to produce —s lighting, 
and each can be abused. The whole 
problem of satisfactory lighting is a 
matter of the proper distribution of the 
light with respect to the objects to be 
lighted, and with respect to the people 
who are to see these objects.” 

We know that the eye-sight of many 
school children deteriorates rapidly on 
account of the very great ocular dam- 
age that too often results from poor 
illumination of the school room and 
yet, many of us fail, or are totally un- 
prepared to impress upon the laity, at 
every opportunity, the evil effects of 
improper lighting and to instruct and 


‘direct them whenever and wherever 


necessary. 

In the town in which we live and 

ractice the textile industries predom- 
inate, the silk industry being represent- 
ed in all its branches, woolen mills, the 
knitting of hosiery and the second larg- 
est carpet mill in the United States | 
have all contributed some interesting 
problems and, in all of them, excluding 
the pathological cases, properly fitted 
clear, crown glass lenses with attention 
to working conditions in general and, 
lighting conditions in particular, have 
solved many of our difficult problems 
or, to be more correct, many apparent- 
ly difficult problems. 

A great many of our patients origin- 
ally classed as difficult cases have been 
weavers and silk spinners. Almost 
without exception we found that they 
were using very bright lights, some 
unshaded and some concentrated on 
their work with cone shaped shades, 
some men purchasing 75 and 100 watt 
lamps for use over their looms because, 
as they put it, “the company globes 
weren't strong enough.” 

These patients made up two entirely 
different classes of cases. The first, 
of which there were the greater num- 
ber, were usually weavers of long ex- 
perience—10 to 15 years—who com- 
plained of great ocular fatigue and se- 
vere headaches. “I’ve lost three days 
this week on account of headache,” “I 
seem to see well enough but my eyes 
get so tired,” “My eyes pain and burn 
when I work, especially in the after- 
noon,” were complaints commonly 
heard. 

These patients, working under an in- 
tense light for periods of from ten to 
fifteen years, had so blunted their retin- 
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al sensitiveness that they could hardly 
see without.a light of high intensity. 

A large number of these patients 
were first fitted with tinted lenses with- 
out much, if any, thought about their 
working conditions. When they be- 
gan to return, complaining that the de- 
sired and promised relief was not forth- 
coming, we were forced to the unpleas- 
ant conclusion that we had erred— 
an error that cost us much in prestige 
and patronage among the textile work- 
ers. 

Many of these patients suggested 
that a darker shade of lens would be 
quite the thing. However, we reversed 
our position and after careful refrac- 
tion prescribed clear, crown glass len- 
ses and began to give their working 
conditions serious consideration. It 


was then that our real troubles began’ 


and many of these patients became 
most difficult to manage. 

It took repeated explaining that 
when light falls on the retina it ex- 
cites certain photo-chemical changes, 
proportionate to the intensity of the 
light and length of exposure—that a 
light might be so dim as to excite too 
little reaction to enable one to see it 
and, on the other hand, it might be 
too intense and exhaust the visual 
purple, thereby incapacitating the eye, 
either temporarily or permanently. Al- 
so that while the opthalmoscope ap- 
seer failed to show any evil effects 
rom glare, they could not, without the 
fatigue and discomfort complained of, 
work as long under an extremely 
bright light as they could under a light 
of less intensity properly distributed. 

The second class of patients were 


principally young weavers who had . 


been operating a loom but a short 
time and their retinal sensitiveness, 
‘instead of being blunted, became very 
hyper-sensitive. 

Tinted lenses in this class of cases 
were also most unsatisfactory. Like 
the others they too returned, still seek- 
ing relief. The same procedures 
followed as with the first class of pa- 
tients. In a few instances we gave 
lenses of a deeper shade and had twice 
the trouble in later getting them to ac- 
cept clear lenses. In all cases the 
or tendency to photopho- 

ia was increased. 

Some of these patients, who sought 
relief elsewhere, returned later wear- 


ing tinted lenses and it was 


necessary to gradually lighten the tint 
of lenses given until we reached clear 
lenses again—a slow and trying pro- 
cess. 

When patients presented hyper-sen- 
sitive retinae we had the best results 
by keeping them away from work for 
a week or ten days, prohibiting “near 
work” of any kind, and then starting 
them in again under proper lighting 
conditions. 

Photometric measurements have 
shown that the light from an ordinary 
incandescent lamp concentrated at a 
working point oft times exceeds the 
intensity of daylight. While the ret- 
ina of a workman will for a time adapt 
itself to the greatly increased intensity, 
when he turns from his greatly over- 
lighted work, many times in a room 
full of moving machinery, he is prac- 
tically blind. Defective lighting is 
therefore a fertile source of industrial 
accidents. When we consider that 
every worker has a definite economic 
value to the nation, it is obviously our 
duty to in every way increase that 
value rather than diminish it. 

The all too frequent failure of tint- 
ed lenses to produce the results ex- 
pected of, and credited to them, 
prompted us to make some experiments 
in an effort to find, if possible, the rea- 
sons for our apparent lack of results. 

Our first effort was the careful ob- 
servation of tinted lens effects in one 
hundred cases, a report of which has 
been published and was referred to in 
the fore part of this paper. 

Our next attempt was'some experi- 
ments with light effects on gold-fish. 
In this and subsequent experiments 
the “A” shade of Crookes glass was 
used and, for two reasons— 


Ist. Because it has been much ad- 
vertised—much has been claimed for 
it—and because it is probably the tint- 
ed lens most used today. 

2nd. Because, in our experience, it 
gave poor results in pathological cases. 

The fish used in these experiments 
were small “telescope fan-tails” be- 
cause they were easy to handle, their 
bulging eyes being easy to examine 
and, being very active, much like a 
trout, any changes in their movemen‘s 
and feeding habits were quickly noted. 

Three bowls of fish were used and 
numbered, No. 1 (3 fish), No, 2 (3 fish), 
No. 3 (6 fish). 
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The fish in No. 3 were kept in weak 
solution of Sodium Citrate (O.5 to 
1.0%) to produce opacities of the lens. 
The fish in No. 1 and No. 3 were di- 
rectly exposed to brilliant sunshine 
every moment possible during the day- 
time and, from twilight to 8:00 o’clock 
P. M., were kept in a small room light- 
ed by a semi-indirect electric fixture 
(two 40 watt globes). 


The fish in No. 2 were exposed to 
the concentrated rays of a 40 watt in- 
candescent lamp from 8:00 o’clock A. 
M., to 8:00 o’clock P. M. All were 
in darkness from 8:00 o’clock P. M., to 
8:00 o’clock A. M.—this for a period 
of six months. 


At the expiration of this time all 
the fish were carefully examined and 
were apparently healthy and no ocular 
changes were apparent excepting the 
appearance of lens opacities in the fish 
in No. 3 (Sod., Citr., Sol.). One fish 
had what we considered a fairly well 
developed cataract in the left eye and 
a marked clouding of the lens in the 
right eye. The remaining five showing 
opacities of varying degree—mostly at 
the lens periphery. These fish in No. 
3 were then kept in fresh water the 
same as those in No. 1 and No. 2. 


We then constructed what we called 
“light screens” by “leading up” old 
“A” shade Crooks lenses much as a 
stained glass church window is con- 
structed—these screens being box 


shaped and screening the light from 


the top and sides. This was done be- 
cause the cost of gold fish bowls made 
of Crookes glass was, for us, prohibi- 
tive. At the time we were much amus- 
ed by a neighbor who remarked, “Doc’s 
gettin looney! He’s makin’ specs for 
goldfish now!” 


The same light conditions were 
again imposed with the screens cover- 
ing the bowls, it being our intention to 
keep them so for another six months. 
We were, at the end of the fourth 
month, compelled to remove the 
screens. The fish having become in- 
active, refusing food and, in all three 
bowls, they developed a diffuse, ery- 
sipeloid erythema which promptly 
cleared up when the fish were again 
exposed to the unscreened sunlight 
throughout the day. At the end of a 
week the erythema had disappeared 
but some of the fish had died. Three 


The bowls were again screened and in 
nine weeks the erythema appeared 
again, which, as before, promptly sub- 
sided on a weeks’ exposure to the un- 
screened sunlight. At this time we 
concluded the experiment and an ex- 
amination of the remaining fish showed 
the following: 


No. 1 One fish—apparently healthy 
—no visible ocular changes. 


No. 2 Two fish—apparently healthy 
—no visible ocular changes. 


No. 3 Three fish—apparently healthy 
except for ocular opacities. One has 
a well defined cataract in the left eye 
and marked clouding of the lens in 
the right eye. One has a few small 
cloudy patches at periphery of both 
lenses. One has a few small cloudy 
patches at periphery of right lens and 
a small central opacity in the left lens. 


A brief summary shows that a con- 
centration of both natural and artifi- 
cial light was apparently without evil 
effect on the fish in No. 1 and No. 2 
and concentrated sunlight apparently 
had no evil effect on the fish in No. 3, 
neither was there any apparent effect 
on the lens opacities. When screened 
with “A” shade Crookes glass there 
developed in all of the fish a disease 
which, in those who survive, was 
promtly relieved by exposure to un- 
screened sunlight. 


Later, as a “check,” three fish of a 
different strain were subjected to the 
same test and developed what appear- 
ed to be the same condition or disease 
in exactly fifteen weeks, which again 
promptly subsided on exposure to un- 
screened sunlight. 


Prior to, and during the fore part oi 
the time devoted to the experiments 
with gold fish we were carefully sel- 
ecting one hundred cases in which, as 
far as we could ascertain by careful 
and most thorough examination, there 
was absolutely no indication for the use 
of a tinted lens of any kind. 

These were all fitted with “A” shade 
Crookes lenses. 

Patients selected for this series were 
those in whom we felt there existed a 
large measure of confidence in our 
ability and who would accept the len- 
ses prescribed without any explana- 
tion other than that “at this time your 
ocular conditions are such that we be- 
lieve the use of Crookes lenses is in- 


in No. 3, two in No. 1 and one in No. 2. dicated.” 
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These cases were taken as they pre- 
sented themselves and while no selec- 
tions as to type or kind of refractive 
error were made the following errors 
were present in the series: 

Hyperopia | 
Hyperopic Astigmia 
Compound Hyperopic Astigmia 43 


Myopic Astigmia ............ 2 
Compound Myopic Astigmia .. 1 

100 


In the lenses prescribed no sphere 
exceeded 3.00 D., and no cylinder ex- 
ceeded 2.00 D. 

The results were interesting and as 
follows: In this, as in former exper- 
iences, Crookes glass apparently gave 
more comfort and relief to the myope 
than the most carefully selected “clear” 
lens. The six myopes in this series 
wore their Crookes lenses with great 
comfort and satisfaction for a little 
over a year, when we then changed 
their glasses and gave them clear len- 
ses again. They all promptly com- 


plained of discomfort—slight blurring 


of vision, which was more marked at 
night, and photophobia. 

This regular appearing, slight reduc- 
tion in vistial acuity and apparent in- 
crease in the tendency to photophobia 
has kept us from prescribing Crookes 
glass as a routine measure in myopia. 
The question arising in our mind as to 
the possibility, at some future time, of 
being compelled to make the tint of 
lens prescribed for these patients deep- 
er and deeper, possibly reaching a “D” 
shade London Smoke, to give them the 
desired relief and ccmfort. A most 
undesirable procedure and, in the light 
of our present limited knowledge of 


the “why and wherefore,” possibly a 


very dangerous one. 

Again, if we accept Mendel’s Law, 
would it not be possible that the off- 
spring of several myopic generations, 
glassed with colored lenses, might 
show some ocular degeneration, pos- 
sibly akin to that found in the eye of 
the mole. 

’ Williams, in his book on obstetrics, 
ey out that the chromosomes of 

oth the mature ovum and the sperma- 
tozoon are direct descendants oi those 
concerned in the fertilization of the 
parent organisms and that it has a 
broad significance, in that it brings to- 
gether nuclear substances derived from 


the ancestors of both parents. In the 
case of man, where the mature ovum 
and spermatozoon each contain twelve 
chromosomes, it is apparent that many 
combinations are possible—it having 
been calculated that any one of one 
hundred and sixty-nine hereditary pos- 
sibilities may have to be reckoned with. 
Will unrestricted and injudicious pre- 
scribing of tinted lenses, especially in 
myopia, add to that hundred and six- 
ty-nine?- 

Of the remaining ninety-four, nine 
returned (2 males and 7 females) in- 
side of ten days and rebelled against 
wearing tinted lenses for “cosmetic rea- 
sons.” The complaints as a whole be- 
ing, “They make my eyes look too 
dark—My eyes look as though they had 
black -rings around them.” From a 
cosmetic standpoint these complaints 
were somewhat justified as these pa- 
tients were all pronounced blondes. 
Clear lenses were satisfactory. 

Twenty-three (7 silk spinners and 
16 weavers) who worked nights re- 
turned inside of six weeks and insisted 
that “something be done to their glas- 
ses” as they could not see well by 
lamplight. We gave them clear len- 
ses which proved very satisfactory. 

Three weavers complained of inter- 
ference with cology perception while 
at work. No difficulty being exper- 
ienced when not watching a moving 
pattern in the loom. Careful tests with 
and without their Crookes lenses and 
with clear lenses, failed to show any 
abnormalities in color perception. Clear 
lenses gave prompt relief. 

A passenger engineer whose eyes we 
have examined semi-annually for over 
three years said, “they seem to be all 
right in day-time but they’re a damn- 
ed nuisance at night,” complaining of 
confusion in recognizing signal lights. 
Color perception in this case was ex- 
cellent and the giving of clear lenses 
stopped all complaint. 

Three patients in this series died and 
seven moved to other, locations and 
were lost track of. 

The remaining forty-eight all wore 
their Crookes lenses about a year— 
none less than ten months and none 
more than fourteen months. When 
changed to clear lenses thirty-five made 
no complaint or comment. Eleven 
complained of “dazzling” on bright 
days and more or less annoyance from 
bright artificial lights, which cleared 
up in ten days to two weeks. 
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Two patients (hyperopic astigmia 
1.25 + 2.00 D.) had a rather marked 
photophobia which gradually cleared 
up in three weeks. 


In each of the last thirteen patients 
the ophthalmoscope showed a rather 
marked retinal congestion. All others 
in this series, excluding the six myopes, 
presented no apparent retinal changes 
at the end of the year, the myopic 
cases, while showing slight increases 
in their refractive error apparently had 
as much retinal congestion as they did 
when we first saw them. 


Since we became interested in direct- 
ing our feeble efforts toward a possible 
solution of some of our “tinted lens 
problems” we, like Omar, 

“did eagerly frequent 
Doctor and Saint, and heard great 

argument 

About it and about: but evermore 
came out by the same door where in 

I went.” 

In connection with these problems 
we have often thought of a little verse 
we read in a Chinese book called 
“Chips of Jade,” 


“How small the Heavens are, the 
Frog can tell; 


He’s seen them;—From the Bottom 
of the Well.” 


While we do not wish to be accused 
of supporting doctrines uncertain of 
demonstration of resting on the unfirm 
foundation of inadequate investigation, 
our experiences with tinted lenses 
have led to the following conclusions: 


First: We are not as yet convinced 
that daylight or the commonly used 
sources of artificial light—properly dis- 
tributed—contain radiations either in 
kind or degree that are injurious to a 
healthy eye. 

Second: “Healthy eyes under ordi- 
nary conditions do not require tinted 
lenses of any kind.” 


Third: Too little attention is paid 
to the conditions under which the eyes 
are to be used. 


Fourth: More attention to defec- 
tive lighting systems will eliminate the 
cause of many hyper-sensitive retinae 
which are, only too often, made worse 
by seeking relief through the medium 
of the various tinted lenses. 


Fifth: More time devoted to care- 
ful refraction, ocular hygiene and the 
development of our powers of observa- 
tion and, last but not least, sound rea- 
soning applied to the results of our 
observations, will limit the prescribing 
of tinted lenses to a few pathological 
cases and the special and occupational 
conditions where the eyes are exposed 
to intense heat and light rays. 


BIBLIOGRAPHY. 


Partial. 


1. Burge and Neil,—Archives of 
Ophthalmology. 


2. Verhoeff and Bell,—Ophthalmic 

Year Book. 

. Cravath—American Encylope- 
dia oi Ophthalmology. 


NOTES, CASES AND INSTRUMENTS 


HYPEROPIA AS THE INDIRECT 
CAUSE OF SQUINT. 


Ralph G. Colberg, Opt. D., Aberdeen, 
South Dakota. 


Patient, Male, Age 29, came to me 
with the request that I straighten his 
left eye. He was wearing a correc- 
tion that had been prescribed some 
time previous. This correction was as 
follows, O. D.—2.50 D. sph, () + 5.00 
D. cyl. axis 100., O. S. + 2.75 D. sph. 
The refractionest who had prescribed 
this formula under atropin, made the 
statement that he was merely prescrib- 
ing a blank lens for the left eye as 
nothing could be done to improve its 
vision. 

I agreed*to do what I could, and 
then proceeded to refract the case. 
His visual acuity without a correction 
was O. D. 20/200, O. S. Light percep- 
tion only. The left eye turned. out 
slightly. Both had a normal pupil- 
liary reaction, although the right eye 
was considerably quicker to react to 
the test than the left. With the oph- 
thalmoscope I could find no signs of 
pathology. My skiametry tests show- 
ed the same formula as the patient 
was now using for the right eye, but 
for the left however with this instru- 
ment, I could get absolutely no reflex 
in any of the positions I attempted 
to use. 


It was only in the subjective test 
that I could make progress. After 
some time we determined that with 


a + 12.50 D. sph., in position over the — 


left eye that the patient had a visual 
acuity of 20/50. 

He was of course highly pleased 
and seemed to find little or no trouble 
using this as part of his binocular cor- 
rection, which I at once prescribed. I 
also prescribed a set of treatment glas- 
ses. These glasses had an opaque lens 
in the right side and the full cor- 
rection in the left. This to be used 
for partial wear. 

Every indication is that in a few 
months we will be able to stimulate 
the neglected visual centers of the 
left eye to a point where muscular 
exercises can be used to good advan- 
tage. These exercises should strength- 


en the internal rectus muscle so that 
after a few treatments the patient 
should have binocular vision with no 
signs of squint. 


UNUSUAL POSTURE DEVEL- 
OPES ABNORMAL POWER 
IN THE INFERIOR 
RECTUS MUSCLE. 


C. C. Koch, Opt., D., F. A. A. O., 
Minneapolis, Minn. 


Patient R. L., Male, Age 44, Oc- 
cupation Traffic manager in a Whole- 
sale Grocery Co. Patient came to me 
on December 17th, 1923. He com- 
plained of an inability to see at the 
near point. I was at once struck by 
the unusual posture in which he car- 
ried his head. His chin was thrust 
well forward and slightly up and the 
head was tilted back from 15 to 20 
degrees. After some questioning it 
developed that as far as he could recall 
he had always carried his head in this 
position. This seemed strange, but 
the reason became immediately ap- 
parent upon making the external oc- 
ular inspection. The orbits were 
very deepseated, the eyebrows very ov- 
er-hanging and the frontal bone pro- 
truding much farther than the average. 


Upon making a careful survey of 
these features of the case it developed 
that the distance from the anterior sur- 
face of the cornea to a perpendicular 
line dropped from the front surface 
of the brows, immediately in front of 
the pupil, was 22 millimeters and the 
top margin of the pupil was directly 
on the line with the lower edge of the 
skin covering the frontal bone. 


There being no external or internal 
signs of pathology present, the ver- 
sions also being good, though con- 
stricted in the verdical meridian, I re- 
fracted the case in the usual manner. 
Upon coming to the phase of the re- 
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fraction dealing with the fields of vi- 
sion, I found the external limits of the 
field of form preception to be greatly 
constricted in the upper segment(see 
figures l and 2). This is of course due 
to the overhanging brows. The tilting 
of the head being made necessary by 
the patients natural desire to see ob- 


\} 


jects above his own eye level. 

It was in making the duction and 
tonicity tests however that the real 
effect of years in this unusual post- 
ure became noted. The internal and 
external rectus muscles had a normal 
balance at six meters and there was 
only one degree of exophoria register- 


ed at the near point. There was no 
hyperphoria present, although the su- 
perior rectus muscle seemed to have 
no pulling power at all. This mus- 
cle it seemed was seldom if ever used; 
the muscles of the neck doing the 
work notmally done by \this rectus 
muscle. The inferior rectus muscle 


though, had a pulling power of 9 prism 
dioptres. This was of course due to 
the fact that all desk work etc., re- 
quired a decided pull on the part of 
these muscles in their effort to rotate 
the eyes down, while the head re- 
mained in a more or less erect posi- 
tion. . 
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THE FUTURE OF OPTOMETRY. 


The success we have in encourag- 
ing the optometrist of today to study 
will determine in a great measure the 
future of optometry. We cannot sit 
back and expect our schools and col- 
leges to turn out professional men 
that will be a credit to our profession 
if we persist in setting a poor example 
for them. 


Take that mirror you use for your 
reversible test type and turn it on 
yourself. Look the image squarely in 
the face, and ask it, “Am I doing all 
in my power, every day to make my 
proiession second to none? Am I con- 
ducting my examinations in a way 
that will cause my patients to think 
and to say that I know my business? 
Am I paving the way for future op- 
tometry?” Ii this image could speak 
would it answer in the affirmative or 
would it turn its face away to con- 
ceal a disgusted look. You alone can 
answer this. 


Do you realize that it isn’t merely 
a Jair of glasses that your patient is 
buying from you. 
tacles from a mail-order house. It is 
the service you are giving him through 
those glasses that he is interested in. 
They must be part of you. You must 


He can buy spec- ° 


put in those glasses the utmost of your 
ability and knowledge. 


You must al- 
ways have the patients well-being at 
heart. The glasses you prescribe may 
bring much joy to your patient as 
well as to his eyes, or they may bring 
bitterness and ill-will toward yourself 
and optometry. Ours is an important 
work. 

This being a new year, let us cause 
one new thought at least come to the 
laynvan when his eyes need attention. 
Let this thought be, “My eyes need 
the attention of a skilled optometrist.” 

Better education on the part of the 
present practitioner will do much to 
bring this to pass. The way you con- 
duct your examinations will do much: 
to impress upon the public the fact, 
that you are the specialist he needs 
to correct his visual defects. Your 
patients will beat a path to your door 
when you can show them the results 
that can only come through study. 

It is true indeed that one never 
stands still, you go either forward or 
backward. 

The day is-coming when every op- 
tometrist will be conducting an of- 
fice practice. He will be surround- 
ed by equipment that will be a credit © 
to him and to the profession of which 


he is a member, and he will only be 
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successful providing he has kept pace 
with the rapid strides that have been 
made in ocular refraction technic. The 
future of our profession depends up- 
on the constant study of its present 
members. 

R. G. C. 


AN OPPORTUNITY. 


The world moves onward! “The im- 
practical a of today, is the great 
success of tomorrow. The cow past- 
ures of our grandfather’s time, now 
_ throb under the traffic of the great 
cities. The “dreamers” of one genera- 
tion are looked up to as the leaders of 
the next generation. ‘ 

Most men never grasp this great 
truth. New ideas frighten them. Such 
men christened the first steamboat 
“Fulton’s Folly.” They rejected the 
telephones, the automobiles, and the 
aeroplanes as being of no practical use 
or value. 

These are the men, who in the even- 
ing of life, mourn for what they might 
have done, had they known what they 
know now. 

Why do a few men succeed in their 
professional lives, while a great many 
others fail? Most men fear or scoff 
at anything new or different. A few 
men seek ,opportunity in new ideas. 
Instead of scoffing, they investigate— 
get the facts—and when real oppor- 
tunity is found, they— 


“GRASP THE OPPORTUNITY OF 
A LIFE TIME, 

DURING THE LIFETIME O 
THE OPPORTUNITY.” 


To men of this latter class—men 
who can see the opportunity ahead, 
instead of behind, this article carries 
a vital message. It offers ar unusual 
opportunity in giving them a chance 
to become members oi a State Associa- 
tion of Optometrists enabling them to 
co-operate with other wide awake op- 
tometrists, who are members of the 
association and assists materially in 
protecting their interests and the in- 
terests of Optometry. 

The State Association helps you on 
the road to success. At its annual 
conventions, men of national and inter- 
national reputation, appear as lecturers 
to teach you the new and better meth- 


ods of refraction. They give you the 

benefit of their years of experience 

and research. Clinics and demonstra- 

Te are also arranged for your bene- 
t. 

The State Association too, is always 
alert and ever ready to protect Optom- 
etry from any and all attacks at the 
same time, endeavoring to improve the 
status of the profession and its practi- 
tioners. 


As an Optometrist, it is your duty 
to be a member of your state associa- 
tion and do your share of the work. 
If you are not a member of any optom- 
etric state association, you will find on 
page 37 a universal application blank. 
Fill it out and mail it to the secretary 
of the state association for your state, 
now, while the doors are wide open. 
This is your opportunity to come in 
and become a member. Grasp the op- 
portunity at this time. Later on there 
may be a high initiation fee or other 
obstacles which may make it much 
more difficult to become a member. 


Act now; Do not wait until it will 
be too late. 
J. 1. K. 
PROGRAM 
of 
Annual Convention 
of the 


Minnesota State Association of Op- 
tometrists, February 18th and 19th 


St. Francis Hotel 
St. Paul, Minn. 


Monday, February 18th 


9:00 A.M. Registration. 
2:00 P.M. Address of President, 
Dr. A. H. Nordland. * 
2:30 P.M. Oculo-Prism Treat- 
ments, Dr. Carel C. 
Koch. 
3:15 P.M. Astigmia, Dean Ernest 
Petry. 
8:00 P.M. Business Session and 


Election of Officers. 
Tuesday, February 19th 
10:00 A.M. Greater Efficiency 
Through Better Vis- 
ion in Industrial and 
School Work, Dr. Roy 


S. Dean. 
1:30 P. M. Skiametry, 
Dean Ernest Petry. 
3:00 P.M. Focal Infections, Dr. R. 
Best. 
4:30 P.M. Unfinished Business. 
8:00 P.M. Banquet. 


REPORTS AND ANNOUNCEMENTS OF SOCIETIES 
ANNUAL CONVENTION 


Minnesota State Association of Op- 
tometrists 


Secretary’s Bulletin 


There are many good things in life 
we have to forego. It is not possible 
to enjoy them all. But there is an event 
that no live, wide awake optometrist 
should miss. This event is the Annual 
Convention of our State Association. 

The 1924 convention will be held 
this year in St. Paul at the St. Francis 
Hotel on February the 18th and 19th. 


As Secretary of the Association I 
urge all members to attend this meet- 
ing. You cannot possibly undertake a 
more profitable trip, nor make a more 
enjoyable one. 

Culture is one of the important at- 
tributes so necessary in making a pro- 
fessional success. 
fessor C. Barnett, a great English 
sociologist, one of the best ways of 
becoming cultured is through personal 
contact. We all grow by association. 
We become broader by seeing and 
hearing the things others are doing. 
Some of optometry’s biggest men will 
be at this convention—men who in a 
few moments may give you an idea 
that will more than repay you the cost 
of the trip. 

Come to the convention with the 
idea of becoming a better refractionist 
through the educational features of the 
program. But also remember the 
pleasure side of the trip. The city of 
St. Paul needs no introduction. It is 
widely famous as the capital of the 


state, it is a large shopping center and 


has splendid facilities for your amuse- 
ment, and for your family as_ well. 
Bring them with you. The women will 
be entertained as usual. : 

The principal speakers at the con- 
vention will be: 
Petry of the Rochester School of Op- 
tometry. He will deliver three lec- 
tures on the newer developments in 
optimetric technic. Second, Dr. Roy 
S. Dean, optometrist of Duluth. Dr. 
Dean will speak on Industrial Eye 
Work. In so much as Dr. Dean is one 
of the foremost industrial eye men in 
the country, his talk should be of great 
interest. Third, Dr. Robert Best, 


According to Pro-' 


First, Dean Ernest 


M. D., of Minneapolis. Dr. Best is an 
ophthalomologist known to many of 
the Twin City practitioners as a man 
of high character and as a speaker of 
splendid ability. Dr. Best will lecture 
on Ocular Pathology. Fourth, Dr. 
Carel C. Koch, Optometrist of Minne- 
apolis. Dr. Koch’s topic will be Oculo- 
Prism Treatments. 

This is the Twenty-Fourth Annual 
Convention of our Association. The 
men in charge are promising big things 
and as Secretary I again urge you to 
meet with us in St. Paul, the 18th and 
19th of February. LUX 


CONVENTION COMMITTEES 


Dr. A. H. Nordland, president of The 
Minnesota State Association of Op- 
tometrists, has appointed the following 
committees to serve for the coming 
convention. 


ARRANGEMENTS: Drs. H. B. Kollofski, 
St. Paul, and W. Gaskill, St. Paul. 

AUDITING: Drs. J. L. Kubicek, Waseca, 
and E. Prochaska, Pine City. 

NOMINATING: Drs. A. O. Nordstrom, 
Minneapolis; H. Watzke, Morris, and 
Chas. Zwicky, St. Paul. F 

RESOLUTIONS: Drs. E. H. Kiekenapp, 
Fairbault; J. Christopherson, Virginia, 
and H. Schleuder, New Ulm. 

EDUCATION: Drs. C. C. Koch, Minne- 
apolis; A. R. Burquist, Duluth, and E. 
O. Fjelsead, Red Wing. 

PUBLICITY: Drs. A. J. Fandel, St. Paul, 
and P. H. Boeringer, St. Paul. 

For hotel reservations write to Dr. A. J. 
Fandell or Dr. H. B. Kollofski, St. Paul, 
Minn. 


HEAD OF THE LAKES 
OPTOMETRIC SOCIETY 
Syphilitic Iritis 

Dr. H. Charbonneau, M. D., of Su- 
perior, Wisconsin, was the speaker at 
a recent meeting of the Head of the 
Lakes Optometric Society. Dr. Char- 
bonneau stressed the diagnostic im- 
portance of this form of ocular patho- 
logy as relating to the general well 
being of the patient. 

Another recent speaker at the ses- 
sions of the society was Mr. F. Starck. 
His topic being the scientific accuracy 
of “Punktal” lenses. 

The society held its annual banquet 
on January ZAth. About forty persons 
were in attendance. 


~ factures 


SPECIAL REPORT. 


OBJECTIONABLE TRADE ASSOCIATION PRACTICES ARE DEFINED 
An abstract from the original paper which appeared in the December issue of 


Printer’s Ink, under the above title by Mr. John F. Richter. 


The paper dealing with 


a review of the government’s case against the Tile Manufacturers’ Association. 


The government has filed its order 
for the future conduct of the tile manu- 
industrial organization. It 
is in the form of a final decree in the 
injunction suit brought by the Depart- 
ment of Justice against the Tile Manu- 
factures Credit Association, under the 
Sherman anti-trust law. Elimination 
of many business practices, declared 
by the government to be unlawful and 
objectionable, is the object of the liti- 
gation. The decree, prepared by the 
government and accepted by the as- 
sociation in settlement of the case, is 
considered a complete statement of 
the proper and improper business prac- 
tices under the anti-trust laws. 


In effect the decree of the govern- 
ment is sweeping in declaring objec- 
tionable various practices of trade as- 
sociations. Under principles laid 
down by the order for the operation 
of the tile manufacturs’ association, 
such organizations are restricted to 
narrow limits. It can function only 
for a few defined objects and purposes, 
such as advertising, studying trade 
problems, instructions, furnishing data 
on transportation rates, handling in- 
surance, standardizing quality and fur- 
nishing information regarding credit 
on specific request only. 

Using the tile association as the 
object of its order for the proper con- 
duct of a trade association, the govern- 
ment’s decree prohibited the follow- 
ing practices, some twenty seven in 
number, a few of which should be of 


interest to optometric societies, for. 


while none of our organizations do 
make an effort to control prices, at 
times such suggestions have been in- 
troduced. While it is true that our or- 


ganizations are not trade associations, 
nevertheless a professional society is 
of course bound by the same govern- 
ment laws that regulate all such bod- 
ies. 


The government prohibits the fol- 
lowing: 

(1) To adopt or use a unform basic 
price list. 


(2) To fix and adopt list prices for 
the associations members’ products. 


(3) To establish or maintain uni- 
form prices for their products. 


(4) To fix individual prices that 
are uniform for all classes of purchas- 
ers or dealers and for all sales. 


(10) To enforce uniform terms of 
sale. 

(17) To refuse to sell to any per- 
sons or corporations because of any 
unpaid bills or accounts. 

(18) To formulate and establish 
conditions to determine whether cus- 
tomers shall be excluded from secur- 
ing credit or impose any limitations 
upon the credit granted. 

(21) To adopt any system of co- 
operative purchasing of raw materials 
or supplies or of co-operative owning 
of the sources of raw materials which 
would tend to eliminate competition 
in the purchasing of materials and sup- 
plies. 

(23) To pool orders. 

(26) To advise or communicate 
with one another as to proposed ad- 
vances or decreases in prices, etc. 

Obviously, these prohibitions apply 
only to the joint efforts of organiza- 
tions. 
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trated; (Pl.), plates; (Abst.), indicates that it is an abstract of the original arti- 
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10, No. 7, pp. 383-384. 


PHYSIOLOGIC OPTICS 


Greenbaum, 8S. S. A New Astigmatic 
Chart. (9 Ill) Amer. Jour. of Oph. 
Vol. 7, No. 1, pp.*8-15. 

Kane, H. Reducing the Oblique Cross 
Cylinders to Their Sphero-Cylinder 
Equivalent. Opt. Jour. and Rev. Vol. 
LII, No. 25, pp. 28-29. 

Swaine, W. A. Study of Prisms and 
Lenses. (4 Ill) Opt. Jour. and Rev. 
Vol. LII, No. 26, pp. 25-26. 


OCULAR MUSCLES 


Alexander, G. F. Considerations of Ocular 
Vergence. Opt. Jour. and Rey. Vol. 
LII, No. 25, pp. 31-34. 

R. S. Power of rusion in High 
Exophoria. Opt. Jour. and Rev. Vol. 
LII, No. 26, pp. 29-30. 


GENERAL REFRACTION. 
W. Muscle Imballance from a 
Blind Eye. Opt. Jour. and Rev. Vol. 
LIII, No. 2, p. 25. 
Bonner, W. F. Premature Presbyopia. 
E. E. N. & T., Mo. Vol. 2, No. 12, pp. 
656-657. 
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Industrial Eye Tests in . 


De Mars, L. L. Optometric Diagnostic 
Points. N. W. Jour. of Optom. Vol. 1, 
No. 1, pp. 2-4. . 

Fairbanks, H. R. Testing and Correcting 
Astigmatism. Opt. Jour. and Rev. Vol. 
LIII, No. 2, pp. 26-30. 

Green, J. and Hardy, F. Some Observa- 
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Vol. 2, No. 11, pp. 602-603. 

Diagnosis of Blindness (Editorial). Amer. 
Jour. of Oph. Series 3, Vol. 7, No. 1, 
pp. 58-59. 

Principals of Crossed Cylinders. (Abst. 
from the .nstitute Journal.) Opt. Jour. 
and Rev. Vol. LIII, No. 1, p. 30. 


OCULAR NEUROLOGY 


Duane, A. The Associated Movements of 
the Eyes, Thdir Nerve Centers, Conduct- 
ing Paths, Production, Varieties and 
Derangements. Amer. Jour. of Oph. 
Series 3, Vol. 7, No. 1, pp. 16-25. 

Jones, E. L. Expenditure of Vital Energy 
in Eyestrain as a cause of Nervous and 
Heart Disorders. Astigmatism as a 
Chief Factor. (Abst. from the Amer. 
Jour. of Oph.) Opt. Jour. and Rev. 
Vol. LII, No. 24, pp. 29-34. 


OCULAR HYGIENE 


Hospital Construction to Eliminate Eye 
Fatigue. West. Opt. World. Vol. 10, 
No. 7, pp. 402-404. 

ELECTROTHERAPY 

Hall, C. M. High Frequency Current as an 
Adjunct to an Ophthalmic Practice. 
Lad A Opt. Age. Vol. 20, No. 9, pp. 


OPTOMETRY 


Cox, C. E. Clinic Work at the Rochester 
School of Optometry. Opt. Age. Vol. 
20, No. 9, p. 31. 

A.C. The Minneapolis Conserv- 
ation of Vision Campaign. (Ill) N. W. 
Jour. of Optom. Vol. 1, No. 1, pp. 4-8. 

Ketchum, W. M. The Clinic at the Los 

rime School. Opt. Age. Vol. 20, No. 
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Von Rohr, M. Contributions to the His- 
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BOOK NOTICES 


PRINCIPLES AND PRAC- 
TICE OF PERIMETRY.Luth- 
er C. Peter, A. M., M. D., F. A. 
C. S., Professor of Ophthalmol- 
ogy in Temple University Medi- 
cal School. Cloth. Price $4.00. 
166 Illus. Pp. 281. Second Edi- 
ao Phila: Lea and Febiger. 
1923. 


The examination of the visual fields 
in a phase of ophthalmology and op- 
tometry that is often neglected but 
should have a place on every routine 
visual examination. The charting of 
the form field for the various standard 
colors and the plotting of scotomata 
is daily becoming more and more im- 
portant. From the field charts clini- 
cal diagnosis is arrived at readily and, 
in fact, is practically as important as 
the ophthalmoscope. After reading 
this book one is forced to resolve to 
make use of the discarded perimeter or 
to get a new one. In this small text- 
book the scope of perimetry is well 
covered. 

Part 1 deals with the Anatomy and 
Physiology of the Visual Pathway; 
Part 2 with the Physiological Prin- 
ciples; Normal Fields; Entopic Study, 
Influences on the Size and Shape of 


the Normal Field, Mariotte’s Blind 
Spot and the size of the Color Fields. 
Part 3 describes the various methods 
of charting the field and the instru- 
ments in use. Here the author says 
that the perimeter is useless in . chart- 
ing central field defects. The point is 
strongly emphasized that the perimet- 
er “is essentially adapted to the out- 
lining of peripheral field limits,” but 
for areas between the point of fixation 
and the blind spot of Mariotte some 
form of the tangent screen should be 
used. Lloyd’s stereo-campimeter slate 
is given credulence as being “a ster- 
eoscopic scotometer of real valye and 
of considerable range.” Part 4 deals 
with the General Pathology of the Vis- 
ual Fields and Part 5 the Special Path- 
ology of the Fields. Part 6 is given 
up to the Fields in Functional Ner- 
vous Diseases while an appendix gives 
the use of the perimeter in the mea- 
surement of squint, Estimation of the 
Angle Kappa of Landolt, Diplopia and 
the Location of Foreign Bodies. 

The book is replete with references 
and has a well filled bibliography. Pri- 
marily a text and reference book for 
ophthalmologists it is not beyond the 
ability of an optometrist to grasp. 

—E. O. F. 


EDUCATIONAL QUESTIONAIRE OF THE SOUTH DAKOTA 
OPTOMETRIC SOCIETY 


Optometric questions similar to those listed below will appear from month to 


month in the Northwest Journal of 
following issue. 


The answers will appear in the 


Members of the South Dakota Optometric Society are requested to 


send the answers to these questions to the editor of this department, Dr. R. G. 


Colberg, Aberdeen, South Dakota. 


ANSWERS TO PREVIOUS 
QUESTIONAIRE 
1. Binoculariy one cannot accommodate 
without converging. The two func- 
tions work together, i. e., if one ac- 
commodates for a thirteen inch dis- 


tance, or three dioptres he will also 


converge to three meter angles. 

2. As one grows older one gradually loses 
the power of accommodation until he 
reaches a point where he requires help 
in the form of plus lenses. to aid him 
at the near point. 

3. itmmetropia, describes an eye with no 
refractive error, while Ammetropia is 
a general term applied to that condi- 
tion of the eye.in which there is an 
error of refraction present. 

4. The effect would be similar to prisms 
base in. 

5. In Regular Astigmia the meridians of 
greatest and least curvature are at 
right angles to each other. Any other 


arrangement of the Corneal curvatures 
is Irregular Astigmia. 


FEBRUARY QUESTIONAIRE 


6. What is a Ciliary Spasm? 

7. In Retinoscopy, if you select 20 
inches as your working distance 
just what amount must you de- 
duct from your static findings 
to get your finished formula? 

8. If you get a point of reversal in 
static skiametry while working 
at 20 inches with a plus 3.00 D. 
Spherical lens, what would you 


prescribe? 

9. Transpose the following to 
their +()+ equivalents: 
(a)+2.00 D. sph. ()—0.50 D. 

cyl. avis 180. 
D, sph. ()—3.00 D. 
cy 
D. gph. ()—1.25 D. 
, cyl. avis 10. 


